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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/26/20 

 ------------------------------------------------------------------------ 

 PRE-DEVELOPMENT 

 POC-1 

 100 YR STORM 

                                                                                

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Initial subarea total flow distance  =   98.000(Ft.) 

 Highest elevation =  776.000(Ft.) 

 Lowest elevation =  775.500(Ft.) 

 Elevation difference =    0.500(Ft.) Slope =  0.510 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 50.00 (Ft) 

 for the top area slope value of   0.51 %, in a development type of 

  4.3 DU/A or Less        

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.24 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5200)*(  50.000^.5)/(   0.510^(1/3)]=   9.24 

 The initial area total distance of   98.00 (Ft.) entered leaves a 

 remaining distance of   48.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   1.17 minutes 

 for a distance of  48.00 (Ft.) and a slope of  0.51 % 

 with an elevation difference of   0.24(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    1.174 Minutes 

 Tt=[(11.9*0.0091^3)/(  0.24)]^.385=  1.17 

 Total initial area Ti =   9.24 minutes from Figure 3-3 formula plus 

   1.17 minutes from the Figure 3-4 formula =  10.41 minutes 

 Rainfall intensity (I) =      4.760(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.520 

 Subarea runoff =      0.673(CFS) 

 Total initial stream area =        0.272(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      7.957(CFS) 

 Depth of flow =   0.247(Ft.), Average velocity =   5.183(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              0.50 

  2             25.00              0.00 

  3             25.10              0.50 

  4             30.00              0.51 

 Manning's 'N' friction factor =   0.013 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      7.957(CFS) 

   '     '  flow top width =     12.415(Ft.) 

   '     '    velocity=    5.184(Ft/s) 

   '     '  area =      1.535(Sq.Ft) 

   '     '  Froude number =     2.598  

 

 Upstream point elevation =   775.500(Ft.) 

 Downstream point elevation =   748.000(Ft.) 

 Flow length =   806.000(Ft.) 

 Travel time  =    2.59 min. 

 Time of concentration =   13.01 min. 

 Depth of flow =   0.247(Ft.) 

 Average velocity =   5.183(Ft/s) 

 Total irregular channel flow =     7.957(CFS) 

 Irregular channel normal depth above invert elev. =   0.247(Ft.) 

 Average velocity of channel(s) =   5.183(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      3.675 

 Subarea runoff =     14.485(CFS) for      6.796(Ac.) 

 Total runoff =     15.159(CFS) Total area =       7.068(Ac.) 

 Depth of flow =   0.315(Ft.), Average velocity =   6.090(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      104.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Time of concentration =    13.01 min. 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      6.694 

 Subarea runoff =     12.452(CFS) for      5.806(Ac.) 

 Total runoff =     27.611(CFS) Total area =      12.874(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      105.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   738.000(Ft.) 

 Downstream point/station elevation =   732.000(Ft.) 

 Pipe length  =   305.00(Ft.) Slope =   0.0197  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    27.611(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    27.611(CFS) 

 Normal flow depth in pipe =   17.32(In.) 

 Flow top width inside pipe =   21.51(In.) 

 Critical Depth =   21.84(In.) 

 Pipe flow velocity =     11.38(Ft/s) 

 Travel time through pipe =    0.45 min. 

 Time of concentration (TC) =    13.45 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      105.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     31.525(CFS) 

 Depth of flow =   0.389(Ft.), Average velocity =   7.387(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     31.525(CFS) 

   '     '  flow top width =     11.945(Ft.) 

   '     '    velocity=    7.387(Ft/s) 

   '     '  area =      4.267(Sq.Ft) 

   '     '  Froude number =     2.178  

 

 Upstream point elevation =   732.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1362.000(Ft.) 

 Travel time  =    3.07 min. 

 Time of concentration =   16.53 min. 

 Depth of flow =   0.389(Ft.) 

 Average velocity =   7.387(Ft/s) 

 Total irregular channel flow =    31.525(CFS) 

 Irregular channel normal depth above invert elev. =   0.389(Ft.) 

 Average velocity of channel(s) =   7.387(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.534(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.534(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.448  CA =     10.012 

 Subarea runoff =      7.771(CFS) for      9.478(Ac.) 

 Total runoff =     35.382(CFS) Total area =      22.352(Ac.) 

 Depth of flow =   0.416(Ft.), Average velocity =   7.699(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 
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 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     22.352(Ac.) 

 Runoff from this stream =     35.382(CFS) 

 Time of concentration =   16.53 min. 

 Rainfall intensity =     3.534(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  117.000(Ft.) 

 Highest elevation =  748.000(Ft.) 

 Lowest elevation =  716.000(Ft.) 

 Elevation difference =   32.000(Ft.) Slope = 27.350 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  27.35 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   4.48 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  27.350^(1/3)]=   4.48 

 The initial area total distance of  117.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.11 minutes 

 for a distance of  17.00 (Ft.) and a slope of 27.35 % 

 with an elevation difference of   4.65(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.114 Minutes 

 Tt=[(11.9*0.0032^3)/(  4.65)]^.385=  0.11 

 Total initial area Ti =   4.48 minutes from Figure 3-3 formula plus 

   0.11 minutes from the Figure 3-4 formula =   4.59 minutes 

 Calculated TC of    4.595 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.251(CFS) 

 Total initial stream area =        0.094(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      8.354(CFS) 

 Depth of flow =   0.170(Ft.), Average velocity =   4.712(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      8.355(CFS) 

   '     '  flow top width =     10.850(Ft.) 

   '     '    velocity=    4.712(Ft/s) 

   '     '  area =      1.773(Sq.Ft) 



 PRE-DEVELOPMENT 
 POC-1 

 Page 5 of 9 

   '     '  Froude number =     2.054  

 

 Upstream point elevation =   716.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1102.000(Ft.) 

 Travel time  =    3.90 min. 

 Time of concentration =    8.49 min. 

 Depth of flow =   0.170(Ft.) 

 Average velocity =   4.712(Ft/s) 

 Total irregular channel flow =     8.354(CFS) 

 Irregular channel normal depth above invert elev. =   0.170(Ft.) 

 Average velocity of channel(s) =   4.712(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      3.014 

 Subarea runoff =     16.113(CFS) for      8.518(Ac.) 

 Total runoff =     16.364(CFS) Total area =       8.612(Ac.) 

 Depth of flow =   0.254(Ft.), Average velocity =   6.067(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      203.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Time of concentration =     8.49 min. 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      8.389 

 Subarea runoff =     29.179(CFS) for     15.356(Ac.) 

 Total runoff =     45.544(CFS) Total area =      23.968(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     23.968(Ac.) 

 Runoff from this stream =     45.544(CFS) 

 Time of concentration =    8.49 min. 

 Rainfall intensity =     5.429(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       35.382     16.53          3.534 

 2       45.544      8.49          5.429 

 Qmax(1) = 

     1.000 *    1.000 *    35.382) + 

     0.651 *    1.000 *    45.544) + =      65.028 
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 Qmax(2) = 

     1.000 *    0.514 *    35.382) + 

     1.000 *    1.000 *    45.544) + =      63.728 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       35.382      45.544 

 Maximum flow rates at confluence using above data: 

        65.028       63.728 

 Area of streams before confluence: 

        22.352       23.968 

 Results of confluence: 

 Total flow rate =     65.028(CFS) 

 Time of concentration =    16.525 min. 

 Effective stream area after confluence =     46.320(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     65.078(CFS) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     65.078(CFS) 

   '     '  flow top width =     14.184(Ft.) 

   '     '    velocity=    6.432(Ft/s) 

   '     '  area =     10.118(Sq.Ft) 

   '     '  Froude number =     1.342  

 

 Upstream point elevation =   516.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 

 Flow length =   227.000(Ft.) 

 Travel time  =    0.59 min. 

 Time of concentration =   17.11 min. 

 Depth of flow =   0.837(Ft.) 

 Average velocity =   6.432(Ft/s) 

 Total irregular channel flow =    65.078(CFS) 

 Irregular channel normal depth above invert elev. =   0.837(Ft.) 

 Average velocity of channel(s) =   6.432(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.455(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.455(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.396  CA =     18.834 

 Subarea runoff =      0.048(CFS) for      1.239(Ac.) 

 Total runoff =     65.075(CFS) Total area =      47.559(Ac.) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 
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 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     47.559(Ac.) 

 Runoff from this stream =     65.075(CFS) 

 Time of concentration =   17.11 min. 

 Rainfall intensity =     3.455(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      301.000 to Point/Station      302.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  102.000(Ft.) 

 Highest elevation =  810.000(Ft.) 

 Lowest elevation =  808.000(Ft.) 

 Elevation difference =    2.000(Ft.) Slope =  1.961 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 85.00 (Ft) 

 for the top area slope value of   1.96 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.94 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*(  85.000^.5)/(   1.961^(1/3)]=   9.94 

 The initial area total distance of  102.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.31 minutes 

 for a distance of  17.00 (Ft.) and a slope of  1.96 % 

 with an elevation difference of   0.33(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.314 Minutes 

 Tt=[(11.9*0.0032^3)/(  0.33)]^.385=  0.31 

 Total initial area Ti =   9.94 minutes from Figure 3-3 formula plus 

   0.31 minutes from the Figure 3-4 formula =  10.26 minutes 

 Rainfall intensity (I) =      4.807(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.119(CFS) 

 Total initial stream area =        0.071(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      302.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     12.804(CFS) 

 Depth of flow =   0.234(Ft.), Average velocity =   5.172(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     12.804(CFS) 

   '     '  flow top width =     11.169(Ft.) 

   '     '    velocity=    5.172(Ft/s) 

   '     '  area =      2.475(Sq.Ft) 

   '     '  Froude number =     1.936  

 

 Upstream point elevation =   808.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 
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 Flow length =  2074.000(Ft.) 

 Travel time  =    6.68 min. 

 Time of concentration =   16.94 min. 

 Depth of flow =   0.234(Ft.) 

 Average velocity =   5.172(Ft/s) 

 Total irregular channel flow =    12.804(CFS) 

 Irregular channel normal depth above invert elev. =   0.234(Ft.) 

 Average velocity of channel(s) =   5.172(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.478(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.478(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      7.309 

 Subarea runoff =     25.300(CFS) for     20.812(Ac.) 

 Total runoff =     25.419(CFS) Total area =      20.883(Ac.) 

 Depth of flow =   0.351(Ft.), Average velocity =   6.658(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     20.883(Ac.) 

 Runoff from this stream =     25.419(CFS) 

 Time of concentration =   16.94 min. 

 Rainfall intensity =     3.478(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       65.075     17.11          3.455 

 2       25.419     16.94          3.478 

 Qmax(1) = 

     1.000 *    1.000 *    65.075) + 

     0.993 *    1.000 *    25.419) + =      90.329 

 Qmax(2) = 

     1.000 *    0.990 *    65.075) + 

     1.000 *    1.000 *    25.419) + =      89.840 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       65.075      25.419 

 Maximum flow rates at confluence using above data: 

        90.329       89.840 

 Area of streams before confluence: 

        47.559       20.883 

 Results of confluence: 

 Total flow rate =     90.329(CFS) 

 Time of concentration =    17.113 min. 

 Effective stream area after confluence =     68.442(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      108.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =    109.282(CFS) 

 Depth of flow =   1.138(Ft.), Average velocity =   7.479(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 
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 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =    109.282(CFS) 

   '     '  flow top width =     15.688(Ft.) 

   '     '    velocity=    7.479(Ft/s) 

   '     '  area =     14.613(Sq.Ft) 

   '     '  Froude number =     1.366  

 

 Upstream point elevation =   505.000(Ft.) 

 Downstream point elevation =   425.000(Ft.) 

 Flow length =  1731.000(Ft.) 

 Travel time  =    3.86 min. 

 Time of concentration =   20.97 min. 

 Depth of flow =   1.138(Ft.) 

 Average velocity =   7.479(Ft/s) 

 Total irregular channel flow =   109.282(CFS) 

 Irregular channel normal depth above invert elev. =   1.138(Ft.) 

 Average velocity of channel(s) =   7.479(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.031(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.031(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.369  CA =     42.296 

 Subarea runoff =     37.852(CFS) for     46.151(Ac.) 

 Total runoff =    128.182(CFS) Total area =     114.593(Ac.) 

 Depth of flow =   1.244(Ft.), Average velocity =   7.861(Ft/s) 

 End of computations, total study area =         114.593 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/26/20 

 ------------------------------------------------------------------------ 

 PRE-DEVELOPMENT 

 POC-2 

 100 YR STORM 

                                                                               

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      401.000 to Point/Station      402.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   82.000(Ft.) 

 Highest elevation =  598.000(Ft.) 

 Lowest elevation =  586.000(Ft.) 

 Elevation difference =   12.000(Ft.) Slope = 14.634 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  14.63 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   5.52 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  14.634^(1/3)]=   5.52 

 Rainfall intensity (I) =      7.169(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.276(CFS) 

 Total initial stream area =        0.110(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      402.000 to Point/Station      404.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      6.296(CFS) 

 Depth of flow =   0.202(Ft.), Average velocity =   5.382(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 
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 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             20.00              0.00 

  3             25.00              0.00 

  4             45.00              5.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      6.296(CFS) 

   '     '  flow top width =      6.612(Ft.) 

   '     '    velocity=    5.382(Ft/s) 

   '     '  area =      1.170(Sq.Ft) 

   '     '  Froude number =     2.255  

 

 Upstream point elevation =   586.000(Ft.) 

 Downstream point elevation =   436.000(Ft.) 

 Flow length =   703.000(Ft.) 

 Travel time  =    2.18 min. 

 Time of concentration =    7.70 min. 

 Depth of flow =   0.202(Ft.) 

 Average velocity =   5.382(Ft/s) 

 Total irregular channel flow =     6.296(CFS) 

 Irregular channel normal depth above invert elev. =   0.202(Ft.) 

 Average velocity of channel(s) =   5.382(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      5.785(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      5.785(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      2.119 

 Subarea runoff =     11.980(CFS) for      5.943(Ac.) 

 Total runoff =     12.256(CFS) Total area =       6.053(Ac.) 

 Depth of flow =   0.295(Ft.), Average velocity =   6.724(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      403.000 to Point/Station      403.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      5.785(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Time of concentration =     7.70 min. 

 Rainfall intensity =      5.785(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      2.722 

 Subarea runoff =      3.493(CFS) for      1.725(Ac.) 

 Total runoff =     15.749(CFS) Total area =       7.778(Ac.) 

 End of computations, total study area =           7.778 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/26/20 

 ------------------------------------------------------------------------ 

 PRE-DEVELOPMENT 

 POC-3 

 100 YR STORM 

                                                                               

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      501.000 to Point/Station      502.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   94.000(Ft.) 

 Highest elevation =  470.000(Ft.) 

 Lowest elevation =  422.000(Ft.) 

 Elevation difference =   48.000(Ft.) Slope = 51.064 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  51.06 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   3.64 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  51.064^(1/3)]=   3.64 

 Calculated TC of    3.639 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.358(CFS) 

 Total initial stream area =        0.134(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      502.000 to Point/Station      503.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      0.808(CFS) 

 Depth of flow =   0.404(Ft.), Average velocity =   3.291(Ft/s) 

  ******* Irregular Channel Data *********** 
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 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2              1.50              0.00 

  3              3.00              1.00 

 Manning's 'N' friction factor =   0.016 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      0.808(CFS) 

   '     '  flow top width =      1.213(Ft.) 

   '     '    velocity=    3.291(Ft/s) 

   '     '  area =      0.245(Sq.Ft) 

   '     '  Froude number =     1.290  

 

 Upstream point elevation =   422.000(Ft.) 

 Downstream point elevation =   417.000(Ft.) 

 Flow length =   370.000(Ft.) 

 Travel time  =    1.87 min. 

 Time of concentration =    5.51 min. 

 Depth of flow =   0.404(Ft.) 

 Average velocity =   3.291(Ft/s) 

 Total irregular channel flow =     0.808(CFS) 

 Irregular channel normal depth above invert elev. =   0.404(Ft.) 

 Average velocity of channel(s) =   3.291(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      7.174(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      7.174(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      0.164 

 Subarea runoff =      0.822(CFS) for      0.336(Ac.) 

 Total runoff =      1.180(CFS) Total area =       0.470(Ac.) 

 Depth of flow =   0.466(Ft.), Average velocity =   3.618(Ft/s) 

 End of computations, total study area =           0.470 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/25/20 

 ------------------------------------------------------------------------ 

 POST-DEVELOPMENT 

 POC-1 UN-MITIGATED 

 100YR 

                                                                               

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Initial subarea total flow distance  =   98.000(Ft.) 

 Highest elevation =  776.000(Ft.) 

 Lowest elevation =  775.500(Ft.) 

 Elevation difference =    0.500(Ft.) Slope =  0.510 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 50.00 (Ft) 

 for the top area slope value of   0.51 %, in a development type of 

  4.3 DU/A or Less        

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.24 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5200)*(  50.000^.5)/(   0.510^(1/3)]=   9.24 

 The initial area total distance of   98.00 (Ft.) entered leaves a 

 remaining distance of   48.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   1.17 minutes 

 for a distance of  48.00 (Ft.) and a slope of  0.51 % 

 with an elevation difference of   0.24(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    1.174 Minutes 

 Tt=[(11.9*0.0091^3)/(  0.24)]^.385=  1.17 

 Total initial area Ti =   9.24 minutes from Figure 3-3 formula plus 

   1.17 minutes from the Figure 3-4 formula =  10.41 minutes 

 Rainfall intensity (I) =      4.760(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.520 

 Subarea runoff =      0.673(CFS) 

 Total initial stream area =        0.272(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      7.957(CFS) 

 Depth of flow =   0.247(Ft.), Average velocity =   5.183(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              0.50 

  2             25.00              0.00 

  3             25.10              0.50 

  4             30.00              0.51 

 Manning's 'N' friction factor =   0.013 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      7.957(CFS) 

   '     '  flow top width =     12.415(Ft.) 

   '     '    velocity=    5.184(Ft/s) 

   '     '  area =      1.535(Sq.Ft) 

   '     '  Froude number =     2.598  

 

 Upstream point elevation =   775.500(Ft.) 

 Downstream point elevation =   748.000(Ft.) 

 Flow length =   806.000(Ft.) 

 Travel time  =    2.59 min. 

 Time of concentration =   13.01 min. 

 Depth of flow =   0.247(Ft.) 

 Average velocity =   5.183(Ft/s) 

 Total irregular channel flow =     7.957(CFS) 

 Irregular channel normal depth above invert elev. =   0.247(Ft.) 

 Average velocity of channel(s) =   5.183(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      3.675 

 Subarea runoff =     14.485(CFS) for      6.796(Ac.) 

 Total runoff =     15.159(CFS) Total area =       7.068(Ac.) 

 Depth of flow =   0.315(Ft.), Average velocity =   6.090(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      104.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Time of concentration =    13.01 min. 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      6.694 

 Subarea runoff =     12.452(CFS) for      5.806(Ac.) 

 Total runoff =     27.611(CFS) Total area =      12.874(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      105.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   738.000(Ft.) 

 Downstream point/station elevation =   732.000(Ft.) 

 Pipe length  =   305.00(Ft.) Slope =   0.0197  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    27.611(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    27.611(CFS) 

 Normal flow depth in pipe =   17.32(In.) 

 Flow top width inside pipe =   21.51(In.) 

 Critical Depth =   21.84(In.) 

 Pipe flow velocity =     11.38(Ft/s) 

 Travel time through pipe =    0.45 min. 

 Time of concentration (TC) =    13.45 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      105.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     31.525(CFS) 

 Depth of flow =   0.389(Ft.), Average velocity =   7.387(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     31.525(CFS) 

   '     '  flow top width =     11.945(Ft.) 

   '     '    velocity=    7.387(Ft/s) 

   '     '  area =      4.267(Sq.Ft) 

   '     '  Froude number =     2.178  

 

 Upstream point elevation =   732.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1362.000(Ft.) 

 Travel time  =    3.07 min. 

 Time of concentration =   16.53 min. 

 Depth of flow =   0.389(Ft.) 

 Average velocity =   7.387(Ft/s) 

 Total irregular channel flow =    31.525(CFS) 

 Irregular channel normal depth above invert elev. =   0.389(Ft.) 

 Average velocity of channel(s) =   7.387(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.534(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.534(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.448  CA =     10.012 

 Subarea runoff =      7.771(CFS) for      9.478(Ac.) 

 Total runoff =     35.382(CFS) Total area =      22.352(Ac.) 

 Depth of flow =   0.416(Ft.), Average velocity =   7.699(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 
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 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     22.352(Ac.) 

 Runoff from this stream =     35.382(CFS) 

 Time of concentration =   16.53 min. 

 Rainfall intensity =     3.534(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  117.000(Ft.) 

 Highest elevation =  748.000(Ft.) 

 Lowest elevation =  716.000(Ft.) 

 Elevation difference =   32.000(Ft.) Slope = 27.350 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  27.35 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   4.48 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  27.350^(1/3)]=   4.48 

 The initial area total distance of  117.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.11 minutes 

 for a distance of  17.00 (Ft.) and a slope of 27.35 % 

 with an elevation difference of   4.65(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.114 Minutes 

 Tt=[(11.9*0.0032^3)/(  4.65)]^.385=  0.11 

 Total initial area Ti =   4.48 minutes from Figure 3-3 formula plus 

   0.11 minutes from the Figure 3-4 formula =   4.59 minutes 

 Calculated TC of    4.595 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.251(CFS) 

 Total initial stream area =        0.094(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      8.354(CFS) 

 Depth of flow =   0.170(Ft.), Average velocity =   4.712(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      8.355(CFS) 

   '     '  flow top width =     10.850(Ft.) 

   '     '    velocity=    4.712(Ft/s) 

   '     '  area =      1.773(Sq.Ft) 
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   '     '  Froude number =     2.054  

 

 Upstream point elevation =   716.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1102.000(Ft.) 

 Travel time  =    3.90 min. 

 Time of concentration =    8.49 min. 

 Depth of flow =   0.170(Ft.) 

 Average velocity =   4.712(Ft/s) 

 Total irregular channel flow =     8.354(CFS) 

 Irregular channel normal depth above invert elev. =   0.170(Ft.) 

 Average velocity of channel(s) =   4.712(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      3.014 

 Subarea runoff =     16.113(CFS) for      8.518(Ac.) 

 Total runoff =     16.364(CFS) Total area =       8.612(Ac.) 

 Depth of flow =   0.254(Ft.), Average velocity =   6.067(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      203.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Time of concentration =     8.49 min. 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      8.389 

 Subarea runoff =     29.179(CFS) for     15.356(Ac.) 

 Total runoff =     45.544(CFS) Total area =      23.968(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     23.968(Ac.) 

 Runoff from this stream =     45.544(CFS) 

 Time of concentration =    8.49 min. 

 Rainfall intensity =     5.429(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       35.382     16.53          3.534 

 2       45.544      8.49          5.429 

 Qmax(1) = 

     1.000 *    1.000 *    35.382) + 

     0.651 *    1.000 *    45.544) + =      65.028 
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 Qmax(2) = 

     1.000 *    0.514 *    35.382) + 

     1.000 *    1.000 *    45.544) + =      63.728 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       35.382      45.544 

 Maximum flow rates at confluence using above data: 

        65.028       63.728 

 Area of streams before confluence: 

        22.352       23.968 

 Results of confluence: 

 Total flow rate =     65.028(CFS) 

 Time of concentration =    16.525 min. 

 Effective stream area after confluence =     46.320(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     65.078(CFS) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     65.078(CFS) 

   '     '  flow top width =     14.184(Ft.) 

   '     '    velocity=    6.432(Ft/s) 

   '     '  area =     10.118(Sq.Ft) 

   '     '  Froude number =     1.342  

 

 Upstream point elevation =   516.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 

 Flow length =   227.000(Ft.) 

 Travel time  =    0.59 min. 

 Time of concentration =   17.11 min. 

 Depth of flow =   0.837(Ft.) 

 Average velocity =   6.432(Ft/s) 

 Total irregular channel flow =    65.078(CFS) 

 Irregular channel normal depth above invert elev. =   0.837(Ft.) 

 Average velocity of channel(s) =   6.432(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.455(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.455(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.396  CA =     18.834 

 Subarea runoff =      0.048(CFS) for      1.239(Ac.) 

 Total runoff =     65.075(CFS) Total area =      47.559(Ac.) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 
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 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     47.559(Ac.) 

 Runoff from this stream =     65.075(CFS) 

 Time of concentration =   17.11 min. 

 Rainfall intensity =     3.455(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      301.000 to Point/Station      302.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  102.000(Ft.) 

 Highest elevation =  810.000(Ft.) 

 Lowest elevation =  808.000(Ft.) 

 Elevation difference =    2.000(Ft.) Slope =  1.961 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 85.00 (Ft) 

 for the top area slope value of   1.96 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.94 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*(  85.000^.5)/(   1.961^(1/3)]=   9.94 

 The initial area total distance of  102.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.31 minutes 

 for a distance of  17.00 (Ft.) and a slope of  1.96 % 

 with an elevation difference of   0.33(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.314 Minutes 

 Tt=[(11.9*0.0032^3)/(  0.33)]^.385=  0.31 

 Total initial area Ti =   9.94 minutes from Figure 3-3 formula plus 

   0.31 minutes from the Figure 3-4 formula =  10.26 minutes 

 Rainfall intensity (I) =      4.807(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.119(CFS) 

 Total initial stream area =        0.071(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      302.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     12.804(CFS) 

 Depth of flow =   0.234(Ft.), Average velocity =   5.172(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     12.804(CFS) 

   '     '  flow top width =     11.169(Ft.) 

   '     '    velocity=    5.172(Ft/s) 

   '     '  area =      2.475(Sq.Ft) 

   '     '  Froude number =     1.936  

 

 Upstream point elevation =   808.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 
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 Flow length =  2074.000(Ft.) 

 Travel time  =    6.68 min. 

 Time of concentration =   16.94 min. 

 Depth of flow =   0.234(Ft.) 

 Average velocity =   5.172(Ft/s) 

 Total irregular channel flow =    12.804(CFS) 

 Irregular channel normal depth above invert elev. =   0.234(Ft.) 

 Average velocity of channel(s) =   5.172(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.478(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.478(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      7.309 

 Subarea runoff =     25.300(CFS) for     20.812(Ac.) 

 Total runoff =     25.419(CFS) Total area =      20.883(Ac.) 

 Depth of flow =   0.351(Ft.), Average velocity =   6.658(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     20.883(Ac.) 

 Runoff from this stream =     25.419(CFS) 

 Time of concentration =   16.94 min. 

 Rainfall intensity =     3.478(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       65.075     17.11          3.455 

 2       25.419     16.94          3.478 

 Qmax(1) = 

     1.000 *    1.000 *    65.075) + 

     0.993 *    1.000 *    25.419) + =      90.329 

 Qmax(2) = 

     1.000 *    0.990 *    65.075) + 

     1.000 *    1.000 *    25.419) + =      89.840 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       65.075      25.419 

 Maximum flow rates at confluence using above data: 

        90.329       89.840 

 Area of streams before confluence: 

        47.559       20.883 

 Results of confluence: 

 Total flow rate =     90.329(CFS) 

 Time of concentration =    17.113 min. 

 Effective stream area after confluence =     68.442(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      108.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =    100.117(CFS) 

 Depth of flow =   1.021(Ft.), Average velocity =   7.814(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 
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 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =    100.117(CFS) 

   '     '  flow top width =     15.104(Ft.) 

   '     '    velocity=    7.814(Ft/s) 

   '     '  area =     12.812(Sq.Ft) 

   '     '  Froude number =     1.495  

 

 Upstream point elevation =   505.000(Ft.) 

 Downstream point elevation =   453.000(Ft.) 

 Flow length =   912.000(Ft.) 

 Travel time  =    1.95 min. 

 Time of concentration =   19.06 min. 

 Depth of flow =   1.021(Ft.) 

 Average velocity =   7.814(Ft/s) 

 Total irregular channel flow =   100.117(CFS) 

 Irregular channel normal depth above invert elev. =   1.021(Ft.) 

 Average velocity of channel(s) =   7.814(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.223(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.223(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.374  CA =     34.069 

 Subarea runoff =     19.488(CFS) for     22.645(Ac.) 

 Total runoff =    109.818(CFS) Total area =      91.087(Ac.) 

 Depth of flow =   1.075(Ft.), Average velocity =   8.048(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      108.000 to Point/Station      109.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   453.000(Ft.) 

 Downstream point/station elevation =   451.780(Ft.) 

 Pipe length  =   245.00(Ft.) Slope =   0.0050  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =   109.818(CFS) 

 Given pipe size =     48.00(In.) 

 NOTE: Normal flow is pressure flow in user selected pipe size. 

 The approximate hydraulic grade line above the pipe invert is 

      1.990(Ft.)  at the headworks or inlet of the pipe(s) 

  Pipe friction loss =      1.432(Ft.) 

  Minor friction loss =      1.779(Ft.) K-factor =   1.50 

 Pipe flow velocity =      8.74(Ft/s) 

 Travel time through pipe =    0.47 min. 

 Time of concentration (TC) =    19.53 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      109.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     91.087(Ac.) 

 Runoff from this stream =    109.818(CFS) 

 Time of concentration =   19.53 min. 

 Rainfall intensity =     3.173(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      501.000 to Point/Station      502.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   97.000(Ft.) 

 Highest elevation =  500.000(Ft.) 

 Lowest elevation =  488.000(Ft.) 

 Elevation difference =   12.000(Ft.) Slope = 12.371 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  12.37 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   5.84 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  12.371^(1/3)]=   5.84 

 Rainfall intensity (I) =      6.915(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.361(CFS) 

 Total initial stream area =        0.149(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      502.000 to Point/Station      503.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      6.705(CFS) 

 Depth of flow =   0.237(Ft.), Average velocity =   2.334(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            102.00              1.00 

 Manning's 'N' friction factor =   0.023 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      6.705(CFS) 

   '     '  flow top width =     24.207(Ft.) 

   '     '    velocity=    2.334(Ft/s) 

   '     '  area =      2.872(Sq.Ft) 

   '     '  Froude number =     1.194  

 

 Upstream point elevation =   488.000(Ft.) 

 Downstream point elevation =   471.000(Ft.) 

 Flow length =   757.000(Ft.) 

 Travel time  =    5.40 min. 

 Time of concentration =   11.24 min. 

 Depth of flow =   0.237(Ft.) 

 Average velocity =   2.334(Ft/s) 

 Total irregular channel flow =     6.705(CFS) 

 Irregular channel normal depth above invert elev. =   0.237(Ft.) 

 Average velocity of channel(s) =   2.334(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.531(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 
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 Sub-Area C Value = 0.350 

 Rainfall intensity =      4.531(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      2.863 

 Subarea runoff =     12.609(CFS) for      8.030(Ac.) 

 Total runoff =     12.970(CFS) Total area =       8.179(Ac.) 

 Depth of flow =   0.304(Ft.), Average velocity =   2.753(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      109.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      8.179(Ac.) 

 Runoff from this stream =     12.970(CFS) 

 Time of concentration =   11.24 min. 

 Rainfall intensity =     4.531(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1      109.818     19.53          3.173 

 2       12.970     11.24          4.531 

 Qmax(1) = 

     1.000 *    1.000 *   109.818) + 

     0.700 *    1.000 *    12.970) + =     118.902 

 Qmax(2) = 

     1.000 *    0.576 *   109.818) + 

     1.000 *    1.000 *    12.970) + =      76.198 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

      109.818      12.970 

 Maximum flow rates at confluence using above data: 

       118.902       76.198 

 Area of streams before confluence: 

        91.087        8.179 

 Results of confluence: 

 Total flow rate =    118.902(CFS) 

 Time of concentration =    19.526 min. 

 Effective stream area after confluence =     99.266(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      110.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   451.780(Ft.) 

 Downstream point/station elevation =   407.700(Ft.) 

 Pipe length  =   689.00(Ft.) Slope =   0.0640  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =   118.902(CFS) 

 Given pipe size =     48.00(In.) 

 Calculated individual pipe flow  =   118.902(CFS) 

 Normal flow depth in pipe =   18.89(In.) 

 Flow top width inside pipe =   46.90(In.) 

 Critical Depth =   39.41(In.) 

 Pipe flow velocity =     25.88(Ft/s) 

 Travel time through pipe =    0.44 min. 

 Time of concentration (TC) =    19.97 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     99.266(Ac.) 

 Runoff from this stream =    118.902(CFS) 
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 Time of concentration =   19.97 min. 

 Rainfall intensity =     3.128(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      601.000 to Point/Station      602.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   90.000(Ft.) 

 Highest elevation =  486.000(Ft.) 

 Lowest elevation =  485.300(Ft.) 

 Elevation difference =    0.700(Ft.) Slope =  0.778 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 70.00 (Ft) 

 for the top area slope value of   0.78 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =  12.28 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*(  70.000^.5)/(   0.778^(1/3)]=  12.28 

 The initial area total distance of   90.00 (Ft.) entered leaves a 

 remaining distance of   20.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.51 minutes 

 for a distance of  20.00 (Ft.) and a slope of  0.78 % 

 with an elevation difference of   0.16(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.509 Minutes 

 Tt=[(11.9*0.0038^3)/(  0.16)]^.385=  0.51 

 Total initial area Ti =  12.28 minutes from Figure 3-3 formula plus 

   0.51 minutes from the Figure 3-4 formula =  12.79 minutes 

 Rainfall intensity (I) =      4.169(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.194(CFS) 

 Total initial stream area =        0.133(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      602.000 to Point/Station      603.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      1.312(CFS) 

 Depth of flow =   0.126(Ft.), Average velocity =   1.630(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            102.00              1.00 

 Manning's 'N' friction factor =   0.023 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.312(CFS) 

   '     '  flow top width =     12.816(Ft.) 

   '     '    velocity=    1.630(Ft/s) 

   '     '  area =      0.805(Sq.Ft) 

   '     '  Froude number =     1.146  

 

 Upstream point elevation =   485.300(Ft.) 

 Downstream point elevation =   472.600(Ft.) 

 Flow length =   497.000(Ft.) 

 Travel time  =    5.08 min. 

 Time of concentration =   17.87 min. 

 Depth of flow =   0.126(Ft.) 
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 Average velocity =   1.630(Ft/s) 

 Total irregular channel flow =     1.312(CFS) 

 Irregular channel normal depth above invert elev. =   0.126(Ft.) 

 Average velocity of channel(s) =   1.630(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.360(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.360(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      0.700 

 Subarea runoff =      2.159(CFS) for      1.868(Ac.) 

 Total runoff =      2.353(CFS) Total area =       2.001(Ac.) 

 Depth of flow =   0.156(Ft.), Average velocity =   1.886(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      603.000 to Point/Station      110.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   470.600(Ft.) 

 Downstream point/station elevation =   407.700(Ft.) 

 Pipe length  =   154.00(Ft.) Slope =   0.4084  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     2.353(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     2.353(CFS) 

 Normal flow depth in pipe =    2.13(In.) 

 Flow top width inside pipe =   13.66(In.) 

 Critical Depth =    6.39(In.) 

 Pipe flow velocity =     17.12(Ft/s) 

 Travel time through pipe =    0.15 min. 

 Time of concentration (TC) =    18.02 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      2.001(Ac.) 

 Runoff from this stream =      2.353(CFS) 

 Time of concentration =   18.02 min. 

 Rainfall intensity =     3.342(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      701.000 to Point/Station      702.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   97.000(Ft.) 

 Highest elevation =  474.000(Ft.) 

 Lowest elevation =  469.000(Ft.) 

 Elevation difference =    5.000(Ft.) Slope =  5.155 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of   5.16 %, in a development type of 

  Permanent Open Space    
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 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   7.81 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(   5.155^(1/3)]=   7.81 

 Rainfall intensity (I) =      5.728(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.231(CFS) 

 Total initial stream area =        0.115(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      702.000 to Point/Station      110.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      1.662(CFS) 

 Depth of flow =   0.137(Ft.), Average velocity =   3.522(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              0.50 

  2             25.00              0.00 

  3             25.10              0.50 

  4             30.00              0.51 

 Manning's 'N' friction factor =   0.020 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.662(CFS) 

   '     '  flow top width =      6.883(Ft.) 

   '     '    velocity=    3.522(Ft/s) 

   '     '  area =      0.472(Sq.Ft) 

   '     '  Froude number =     2.370  

 

 Upstream point elevation =   469.000(Ft.) 

 Downstream point elevation =   414.000(Ft.) 

 Flow length =   672.000(Ft.) 

 Travel time  =    3.18 min. 

 Time of concentration =   11.00 min. 

 Depth of flow =   0.137(Ft.) 

 Average velocity =   3.522(Ft/s) 

 Total irregular channel flow =     1.662(CFS) 

 Irregular channel normal depth above invert elev. =   0.137(Ft.) 

 Average velocity of channel(s) =   3.522(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.596(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      4.596(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      0.661 

 Subarea runoff =      2.810(CFS) for      1.775(Ac.) 

 Total runoff =      3.040(CFS) Total area =       1.890(Ac.) 

 Depth of flow =   0.172(Ft.), Average velocity =   4.096(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 3 

 Stream flow area =      1.890(Ac.) 

 Runoff from this stream =      3.040(CFS) 

 Time of concentration =   11.00 min. 

 Rainfall intensity =     4.596(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      801.000 to Point/Station      802.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  100.000(Ft.) 

 Highest elevation =  596.000(Ft.) 

 Lowest elevation =  576.000(Ft.) 

 Elevation difference =   20.000(Ft.) Slope = 20.000 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  20.00 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   4.97 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  20.000^(1/3)]=   4.97 

 Calculated TC of    4.973 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.949(CFS) 

 Total initial stream area =        0.355(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      802.000 to Point/Station      110.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     14.207(CFS) 

 Depth of flow =   0.761(Ft.), Average velocity =  16.335(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2              1.50              0.00 

  3              3.00              1.00 

 Manning's 'N' friction factor =   0.016 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     14.207(CFS) 

   '     '  flow top width =      2.284(Ft.) 

   '     '    velocity=   16.335(Ft/s) 

   '     '  area =      0.870(Sq.Ft) 

   '     '  Froude number =     4.665  

 

 Upstream point elevation =   576.000(Ft.) 

 Downstream point elevation =   414.000(Ft.) 

 Flow length =  1131.000(Ft.) 

 Travel time  =    1.15 min. 

 Time of concentration =    6.13 min. 

 Depth of flow =   0.761(Ft.) 

 Average velocity =  16.335(Ft/s) 

 Total irregular channel flow =    14.207(CFS) 

 Irregular channel normal depth above invert elev. =   0.761(Ft.) 

 Average velocity of channel(s) =  16.335(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      6.702(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  
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 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      6.702(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      4.088 

 Subarea runoff =     26.447(CFS) for     11.325(Ac.) 

 Total runoff =     27.396(CFS) Total area =      11.680(Ac.) 

 Depth of flow =   0.974(Ft.), Average velocity =  19.249(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 4 

 Stream flow area =     11.680(Ac.) 

 Runoff from this stream =     27.396(CFS) 

 Time of concentration =    6.13 min. 

 Rainfall intensity =     6.702(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1      118.902     19.97          3.128 

 2        2.353     18.02          3.342 

 3        3.040     11.00          4.596 

 4       27.396      6.13          6.702 

 Qmax(1) = 

     1.000 *    1.000 *   118.902) + 

     0.936 *    1.000 *     2.353) + 

     0.681 *    1.000 *     3.040) + 

     0.467 *    1.000 *    27.396) + =     135.960 

 Qmax(2) = 

     1.000 *    0.902 *   118.902) + 

     1.000 *    1.000 *     2.353) + 

     0.727 *    1.000 *     3.040) + 

     0.499 *    1.000 *    27.396) + =     125.533 

 Qmax(3) = 

     1.000 *    0.551 *   118.902) + 

     1.000 *    0.610 *     2.353) + 

     1.000 *    1.000 *     3.040) + 

     0.686 *    1.000 *    27.396) + =      88.732 

 Qmax(4) = 

     1.000 *    0.307 *   118.902) + 

     1.000 *    0.340 *     2.353) + 

     1.000 *    0.557 *     3.040) + 

     1.000 *    1.000 *    27.396) + =      66.374 

 

 Total of 4 streams to confluence: 

 Flow rates before confluence point: 

      118.902       2.353       3.040      27.396 

 Maximum flow rates at confluence using above data: 

       135.960      125.533       88.732       66.374 

 Area of streams before confluence: 

        99.266        2.001        1.890       11.680 

 Results of confluence: 

 Total flow rate =    135.960(CFS) 

 Time of concentration =    19.970 min. 

 Effective stream area after confluence =    114.837(Ac.) 

 End of computations, total study area =         114.837 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/25/20 

 ------------------------------------------------------------------------ 

 POST-DEVELOPMENT 
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 100YR STORM 

                                                                                

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      401.000 to Point/Station      402.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   82.000(Ft.) 

 Highest elevation =  598.000(Ft.) 

 Lowest elevation =  586.000(Ft.) 

 Elevation difference =   12.000(Ft.) Slope = 14.634 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  14.63 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   5.52 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  14.634^(1/3)]=   5.52 

 Rainfall intensity (I) =      7.169(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.276(CFS) 

 Total initial stream area =        0.110(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      402.000 to Point/Station      403.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      6.194(CFS) 

 Depth of flow =   0.200(Ft.), Average velocity =   5.351(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 
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 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              5.00 

  2             20.00              0.00 

  3             25.00              0.00 

  4             45.00              5.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      6.194(CFS) 

   '     '  flow top width =      6.597(Ft.) 

   '     '    velocity=    5.351(Ft/s) 

   '     '  area =      1.157(Sq.Ft) 

   '     '  Froude number =     2.252  

 

 Upstream point elevation =   586.000(Ft.) 

 Downstream point elevation =   436.000(Ft.) 

 Flow length =   703.000(Ft.) 

 Travel time  =    2.19 min. 

 Time of concentration =    7.71 min. 

 Depth of flow =   0.200(Ft.) 

 Average velocity =   5.351(Ft/s) 

 Total irregular channel flow =     6.194(CFS) 

 Irregular channel normal depth above invert elev. =   0.200(Ft.) 

 Average velocity of channel(s) =   5.351(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      5.779(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      5.779(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      2.085 

 Subarea runoff =     11.775(CFS) for      5.848(Ac.) 

 Total runoff =     12.051(CFS) Total area =       5.958(Ac.) 

 Depth of flow =   0.292(Ft.), Average velocity =   6.687(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      407.000 to Point/Station      407.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =      5.958(Ac.) 

 Runoff from this stream =     12.051(CFS) 

 Time of concentration =    7.71 min. 

 Rainfall intensity =     5.779(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      404.000 to Point/Station      405.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   94.000(Ft.) 

 Highest elevation =  502.000(Ft.) 

 Lowest elevation =  488.000(Ft.) 

 Elevation difference =   14.000(Ft.) Slope = 14.894 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  14.89 %, in a development type of 
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  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   5.49 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  14.894^(1/3)]=   5.49 

 Rainfall intensity (I) =      7.196(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.217(CFS) 

 Total initial stream area =        0.086(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      405.000 to Point/Station      406.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      1.566(CFS) 

 Depth of flow =   0.149(Ft.), Average velocity =   1.380(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2            100.00              0.00 

  3            102.00              1.00 

 Manning's 'N' friction factor =   0.023 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.566(CFS) 

   '     '  flow top width =     15.214(Ft.) 

   '     '    velocity=    1.380(Ft/s) 

   '     '  area =      1.135(Sq.Ft) 

   '     '  Froude number =     0.891  

 

 Upstream point elevation =   488.000(Ft.) 

 Downstream point elevation =   479.160(Ft.) 

 Flow length =   606.000(Ft.) 

 Travel time  =    7.32 min. 

 Time of concentration =   12.80 min. 

 Depth of flow =   0.149(Ft.) 

 Average velocity =   1.380(Ft/s) 

 Total irregular channel flow =     1.566(CFS) 

 Irregular channel normal depth above invert elev. =   0.149(Ft.) 

 Average velocity of channel(s) =   1.380(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.166(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      4.166(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      0.679 

 Subarea runoff =      2.614(CFS) for      1.855(Ac.) 

 Total runoff =      2.830(CFS) Total area =       1.941(Ac.) 

 Depth of flow =   0.186(Ft.), Average velocity =   1.600(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      407.000 to Point/Station      407.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      1.941(Ac.) 

 Runoff from this stream =      2.830(CFS) 

 Time of concentration =   12.80 min. 

 Rainfall intensity =     4.166(In/Hr) 

 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       12.051      7.71          5.779 

 2        2.830     12.80          4.166 

 Qmax(1) = 

     1.000 *    1.000 *    12.051) + 

     1.000 *    0.602 *     2.830) + =      13.755 

 Qmax(2) = 

     0.721 *    1.000 *    12.051) + 

     1.000 *    1.000 *     2.830) + =      11.518 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       12.051       2.830 

 Maximum flow rates at confluence using above data: 

        13.755       11.518 

 Area of streams before confluence: 

         5.958        1.941 

 Results of confluence: 

 Total flow rate =     13.755(CFS) 

 Time of concentration =     7.709 min. 

 Effective stream area after confluence =      7.899(Ac.) 

 End of computations, total study area =           7.899 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/25/20 

 ------------------------------------------------------------------------ 

 POST-DEVELOPMENT 

 POC-3 UN-MITIGATED 

 100YR STORM 

                                                                                

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      901.000 to Point/Station      902.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   55.000(Ft.) 

 Highest elevation =  438.000(Ft.) 

 Lowest elevation =  417.000(Ft.) 

 Elevation difference =   21.000(Ft.) Slope = 38.182 % 

 Top of Initial Area Slope adjusted by User to 51.064 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  51.06 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   3.64 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  51.064^(1/3)]=   3.64 

 Calculated TC of    3.639 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.281(CFS) 

 Total initial stream area =        0.105(Ac.) 

 End of computations, total study area =           0.105 (Ac.) 
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   San Diego County Rational Hydrology Program 

 

 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2019 Version 9.1 

 

 Rational method hydrology  program based on 

 San Diego County Flood Control Division 2003 hydrology manual 

  Rational Hydrology Study        Date: 02/25/20 

 ------------------------------------------------------------------------ 

 POST-DEVELOPMENT 

 POC-1 MITIGATED 

 100YR STORM 

                                                                               

 ------------------------------------------------------------------------ 

  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 

 

 Program License Serial Number 6332 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 English (in-lb) input data Units used 

 

 Map data precipitation entered: 

 6 hour,  precipitation(inches) =  2.900 

 24 hour precipitation(inches) =  5.250 

 P6/P24 =    55.2% 

 San Diego hydrology manual 'C' values used 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      101.000 to Point/Station      102.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Initial subarea total flow distance  =   98.000(Ft.) 

 Highest elevation =  776.000(Ft.) 

 Lowest elevation =  775.500(Ft.) 

 Elevation difference =    0.500(Ft.) Slope =  0.510 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 50.00 (Ft) 

 for the top area slope value of   0.51 %, in a development type of 

  4.3 DU/A or Less        

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.24 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.5200)*(  50.000^.5)/(   0.510^(1/3)]=   9.24 

 The initial area total distance of   98.00 (Ft.) entered leaves a 

 remaining distance of   48.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   1.17 minutes 

 for a distance of  48.00 (Ft.) and a slope of  0.51 % 

 with an elevation difference of   0.24(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    1.174 Minutes 

 Tt=[(11.9*0.0091^3)/(  0.24)]^.385=  1.17 

 Total initial area Ti =   9.24 minutes from Figure 3-3 formula plus 

   1.17 minutes from the Figure 3-4 formula =  10.41 minutes 

 Rainfall intensity (I) =      4.760(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.520 

 Subarea runoff =      0.673(CFS) 

 Total initial stream area =        0.272(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      102.000 to Point/Station      103.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      7.957(CFS) 

 Depth of flow =   0.247(Ft.), Average velocity =   5.183(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              0.50 

  2             25.00              0.00 

  3             25.10              0.50 

  4             30.00              0.51 

 Manning's 'N' friction factor =   0.013 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      7.957(CFS) 

   '     '  flow top width =     12.415(Ft.) 

   '     '    velocity=    5.184(Ft/s) 

   '     '  area =      1.535(Sq.Ft) 

   '     '  Froude number =     2.598  

 

 Upstream point elevation =   775.500(Ft.) 

 Downstream point elevation =   748.000(Ft.) 

 Flow length =   806.000(Ft.) 

 Travel time  =    2.59 min. 

 Time of concentration =   13.01 min. 

 Depth of flow =   0.247(Ft.) 

 Average velocity =   5.183(Ft/s) 

 Total irregular channel flow =     7.957(CFS) 

 Irregular channel normal depth above invert elev. =   0.247(Ft.) 

 Average velocity of channel(s) =   5.183(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      3.675 

 Subarea runoff =     14.485(CFS) for      6.796(Ac.) 

 Total runoff =     15.159(CFS) Total area =       7.068(Ac.) 

 Depth of flow =   0.315(Ft.), Average velocity =   6.090(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      104.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      4.124(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [MEDIUM DENSITY RESIDENTIAL                  ]  

 (4.3 DU/A or Less       )  

 Impervious value, Ai = 0.300 

 Sub-Area C Value = 0.520 

 Time of concentration =    13.01 min. 

 Rainfall intensity =      4.124(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.520  CA =      6.694 

 Subarea runoff =     12.452(CFS) for      5.806(Ac.) 

 Total runoff =     27.611(CFS) Total area =      12.874(Ac.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      104.000 to Point/Station      105.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   738.000(Ft.) 

 Downstream point/station elevation =   732.000(Ft.) 

 Pipe length  =   305.00(Ft.) Slope =   0.0197  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =    27.611(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    27.611(CFS) 

 Normal flow depth in pipe =   17.32(In.) 

 Flow top width inside pipe =   21.51(In.) 

 Critical Depth =   21.84(In.) 

 Pipe flow velocity =     11.38(Ft/s) 

 Travel time through pipe =    0.45 min. 

 Time of concentration (TC) =    13.45 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      105.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     31.525(CFS) 

 Depth of flow =   0.389(Ft.), Average velocity =   7.387(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     31.525(CFS) 

   '     '  flow top width =     11.945(Ft.) 

   '     '    velocity=    7.387(Ft/s) 

   '     '  area =      4.267(Sq.Ft) 

   '     '  Froude number =     2.178  

 

 Upstream point elevation =   732.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1362.000(Ft.) 

 Travel time  =    3.07 min. 

 Time of concentration =   16.53 min. 

 Depth of flow =   0.389(Ft.) 

 Average velocity =   7.387(Ft/s) 

 Total irregular channel flow =    31.525(CFS) 

 Irregular channel normal depth above invert elev. =   0.389(Ft.) 

 Average velocity of channel(s) =   7.387(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.534(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.534(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.448  CA =     10.012 

 Subarea runoff =      7.771(CFS) for      9.478(Ac.) 

 Total runoff =     35.382(CFS) Total area =      22.352(Ac.) 

 Depth of flow =   0.416(Ft.), Average velocity =   7.699(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 



 POST-DEVELOPMENT 
 POC-1 MITIGATED 

 Page 4 of 14 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     22.352(Ac.) 

 Runoff from this stream =     35.382(CFS) 

 Time of concentration =   16.53 min. 

 Rainfall intensity =     3.534(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      201.000 to Point/Station      202.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  117.000(Ft.) 

 Highest elevation =  748.000(Ft.) 

 Lowest elevation =  716.000(Ft.) 

 Elevation difference =   32.000(Ft.) Slope = 27.350 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  27.35 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   4.48 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  27.350^(1/3)]=   4.48 

 The initial area total distance of  117.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.11 minutes 

 for a distance of  17.00 (Ft.) and a slope of 27.35 % 

 with an elevation difference of   4.65(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.114 Minutes 

 Tt=[(11.9*0.0032^3)/(  4.65)]^.385=  0.11 

 Total initial area Ti =   4.48 minutes from Figure 3-3 formula plus 

   0.11 minutes from the Figure 3-4 formula =   4.59 minutes 

 Calculated TC of    4.595 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.251(CFS) 

 Total initial stream area =        0.094(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      202.000 to Point/Station      106.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      8.354(CFS) 

 Depth of flow =   0.170(Ft.), Average velocity =   4.712(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      8.355(CFS) 

   '     '  flow top width =     10.850(Ft.) 

   '     '    velocity=    4.712(Ft/s) 

   '     '  area =      1.773(Sq.Ft) 
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   '     '  Froude number =     2.054  

 

 Upstream point elevation =   716.000(Ft.) 

 Downstream point elevation =   516.000(Ft.) 

 Flow length =  1102.000(Ft.) 

 Travel time  =    3.90 min. 

 Time of concentration =    8.49 min. 

 Depth of flow =   0.170(Ft.) 

 Average velocity =   4.712(Ft/s) 

 Total irregular channel flow =     8.354(CFS) 

 Irregular channel normal depth above invert elev. =   0.170(Ft.) 

 Average velocity of channel(s) =   4.712(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      3.014 

 Subarea runoff =     16.113(CFS) for      8.518(Ac.) 

 Total runoff =     16.364(CFS) Total area =       8.612(Ac.) 

 Depth of flow =   0.254(Ft.), Average velocity =   6.067(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      203.000 to Point/Station      203.000 

 **** SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Rainfall intensity (I) =      5.429(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Time of concentration =     8.49 min. 

 Rainfall intensity =      5.429(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      8.389 

 Subarea runoff =     29.179(CFS) for     15.356(Ac.) 

 Total runoff =     45.544(CFS) Total area =      23.968(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      106.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     23.968(Ac.) 

 Runoff from this stream =     45.544(CFS) 

 Time of concentration =    8.49 min. 

 Rainfall intensity =     5.429(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       35.382     16.53          3.534 

 2       45.544      8.49          5.429 

 Qmax(1) = 

     1.000 *    1.000 *    35.382) + 

     0.651 *    1.000 *    45.544) + =      65.028 
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 Qmax(2) = 

     1.000 *    0.514 *    35.382) + 

     1.000 *    1.000 *    45.544) + =      63.728 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       35.382      45.544 

 Maximum flow rates at confluence using above data: 

        65.028       63.728 

 Area of streams before confluence: 

        22.352       23.968 

 Results of confluence: 

 Total flow rate =     65.028(CFS) 

 Time of concentration =    16.525 min. 

 Effective stream area after confluence =     46.320(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      106.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     65.078(CFS) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     65.078(CFS) 

   '     '  flow top width =     14.184(Ft.) 

   '     '    velocity=    6.432(Ft/s) 

   '     '  area =     10.118(Sq.Ft) 

   '     '  Froude number =     1.342  

 

 Upstream point elevation =   516.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 

 Flow length =   227.000(Ft.) 

 Travel time  =    0.59 min. 

 Time of concentration =   17.11 min. 

 Depth of flow =   0.837(Ft.) 

 Average velocity =   6.432(Ft/s) 

 Total irregular channel flow =    65.078(CFS) 

 Irregular channel normal depth above invert elev. =   0.837(Ft.) 

 Average velocity of channel(s) =   6.432(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.455(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.455(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.396  CA =     18.834 

 Subarea runoff =      0.048(CFS) for      1.239(Ac.) 

 Total runoff =     65.075(CFS) Total area =      47.559(Ac.) 

 Depth of flow =   0.837(Ft.), Average velocity =   6.432(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 
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 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     47.559(Ac.) 

 Runoff from this stream =     65.075(CFS) 

 Time of concentration =   17.11 min. 

 Rainfall intensity =     3.455(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      301.000 to Point/Station      302.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  102.000(Ft.) 

 Highest elevation =  810.000(Ft.) 

 Lowest elevation =  808.000(Ft.) 

 Elevation difference =    2.000(Ft.) Slope =  1.961 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 85.00 (Ft) 

 for the top area slope value of   1.96 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   9.94 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*(  85.000^.5)/(   1.961^(1/3)]=   9.94 

 The initial area total distance of  102.00 (Ft.) entered leaves a 

 remaining distance of   17.00 (Ft.) 

 Using Figure 3-4, the travel time for this distance is   0.31 minutes 

 for a distance of  17.00 (Ft.) and a slope of  1.96 % 

 with an elevation difference of   0.33(Ft.) from the end of the top area 

 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 

  =    0.314 Minutes 

 Tt=[(11.9*0.0032^3)/(  0.33)]^.385=  0.31 

 Total initial area Ti =   9.94 minutes from Figure 3-3 formula plus 

   0.31 minutes from the Figure 3-4 formula =  10.26 minutes 

 Rainfall intensity (I) =      4.807(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.119(CFS) 

 Total initial stream area =        0.071(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      302.000 to Point/Station      107.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     12.804(CFS) 

 Depth of flow =   0.234(Ft.), Average velocity =   5.172(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     12.804(CFS) 

   '     '  flow top width =     11.169(Ft.) 

   '     '    velocity=    5.172(Ft/s) 

   '     '  area =      2.475(Sq.Ft) 

   '     '  Froude number =     1.936  

 

 Upstream point elevation =   808.000(Ft.) 

 Downstream point elevation =   505.000(Ft.) 
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 Flow length =  2074.000(Ft.) 

 Travel time  =    6.68 min. 

 Time of concentration =   16.94 min. 

 Depth of flow =   0.234(Ft.) 

 Average velocity =   5.172(Ft/s) 

 Total irregular channel flow =    12.804(CFS) 

 Irregular channel normal depth above invert elev. =   0.234(Ft.) 

 Average velocity of channel(s) =   5.172(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.478(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.478(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      7.309 

 Subarea runoff =     25.300(CFS) for     20.812(Ac.) 

 Total runoff =     25.419(CFS) Total area =      20.883(Ac.) 

 Depth of flow =   0.351(Ft.), Average velocity =   6.658(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      107.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =     20.883(Ac.) 

 Runoff from this stream =     25.419(CFS) 

 Time of concentration =   16.94 min. 

 Rainfall intensity =     3.478(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1       65.075     17.11          3.455 

 2       25.419     16.94          3.478 

 Qmax(1) = 

     1.000 *    1.000 *    65.075) + 

     0.993 *    1.000 *    25.419) + =      90.329 

 Qmax(2) = 

     1.000 *    0.990 *    65.075) + 

     1.000 *    1.000 *    25.419) + =      89.840 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       65.075      25.419 

 Maximum flow rates at confluence using above data: 

        90.329       89.840 

 Area of streams before confluence: 

        47.559       20.883 

 Results of confluence: 

 Total flow rate =     90.329(CFS) 

 Time of concentration =    17.113 min. 

 Effective stream area after confluence =     68.442(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      107.000 to Point/Station      108.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =    100.117(CFS) 

 Depth of flow =   1.021(Ft.), Average velocity =   7.814(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 
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 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00             18.00 

  2             45.00              0.00 

  3             55.00              0.00 

  4            100.00             18.00 

 Manning's 'N' friction factor =   0.040 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =    100.117(CFS) 

   '     '  flow top width =     15.104(Ft.) 

   '     '    velocity=    7.814(Ft/s) 

   '     '  area =     12.812(Sq.Ft) 

   '     '  Froude number =     1.495  

 

 Upstream point elevation =   505.000(Ft.) 

 Downstream point elevation =   453.000(Ft.) 

 Flow length =   912.000(Ft.) 

 Travel time  =    1.95 min. 

 Time of concentration =   19.06 min. 

 Depth of flow =   1.021(Ft.) 

 Average velocity =   7.814(Ft/s) 

 Total irregular channel flow =   100.117(CFS) 

 Irregular channel normal depth above invert elev. =   1.021(Ft.) 

 Average velocity of channel(s) =   7.814(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      3.223(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      3.223(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.374  CA =     34.069 

 Subarea runoff =     19.488(CFS) for     22.645(Ac.) 

 Total runoff =    109.818(CFS) Total area =      91.087(Ac.) 

 Depth of flow =   1.075(Ft.), Average velocity =   8.048(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      108.000 to Point/Station      109.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   453.000(Ft.) 

 Downstream point/station elevation =   451.780(Ft.) 

 Pipe length  =   245.00(Ft.) Slope =   0.0050  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =   109.818(CFS) 

 Given pipe size =     48.00(In.) 

 NOTE: Normal flow is pressure flow in user selected pipe size. 

 The approximate hydraulic grade line above the pipe invert is 

      1.990(Ft.)  at the headworks or inlet of the pipe(s) 

  Pipe friction loss =      1.432(Ft.) 

  Minor friction loss =      1.779(Ft.) K-factor =   1.50 

 Pipe flow velocity =      8.74(Ft/s) 

 Travel time through pipe =    0.47 min. 

 Time of concentration (TC) =    19.53 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      109.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     91.087(Ac.) 

 Runoff from this stream =    109.818(CFS) 

 Time of concentration =   19.53 min. 

 Rainfall intensity =     3.173(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      503.000 to Point/Station      503.000 

 **** USER DEFINED FLOW INFORMATION AT A POINT **** 

 ______________________________________________________________________ 

 User specified 'C' value of 0.049 given for subarea 

 Rainfall intensity (I) =      0.979(In/Hr) for a   100.0 year storm 

 User specified values are as follows: 

 TC = 121.00 min.  Rain intensity =       0.98(In/Hr) 

 Total area =        8.179(Ac.)  Total runoff =     0.393(CFS) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      109.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      8.179(Ac.) 

 Runoff from this stream =      0.393(CFS) 

 Time of concentration =  121.00 min. 

 Rainfall intensity =     0.979(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1      109.818     19.53          3.173 

 2        0.393    121.00          0.979 

 Qmax(1) = 

     1.000 *    1.000 *   109.818) + 

     1.000 *    0.161 *     0.393) + =     109.881 

 Qmax(2) = 

     0.308 *    1.000 *   109.818) + 

     1.000 *    1.000 *     0.393) + =      34.255 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

      109.818       0.393 

 Maximum flow rates at confluence using above data: 

       109.881       34.255 

 Area of streams before confluence: 

        91.087        8.179 

 Results of confluence: 

 Total flow rate =    109.881(CFS) 

 Time of concentration =    19.526 min. 

 Effective stream area after confluence =     99.266(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      109.000 to Point/Station      110.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   451.780(Ft.) 

 Downstream point/station elevation =   407.700(Ft.) 

 Pipe length  =   689.00(Ft.) Slope =   0.0640  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =   109.881(CFS) 

 Given pipe size =     48.00(In.) 

 Calculated individual pipe flow  =   109.881(CFS) 

 Normal flow depth in pipe =   18.11(In.) 

 Flow top width inside pipe =   46.53(In.) 

 Critical Depth =   38.03(In.) 

 Pipe flow velocity =     25.33(Ft/s) 

 Travel time through pipe =    0.45 min. 

 Time of concentration (TC) =    19.98 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 



 POST-DEVELOPMENT 
 POC-1 MITIGATED 

 Page 11 of 14 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =     99.266(Ac.) 

 Runoff from this stream =    109.881(CFS) 

 Time of concentration =   19.98 min. 

 Rainfall intensity =     3.127(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      603.000 to Point/Station      603.000 

 **** USER DEFINED FLOW INFORMATION AT A POINT **** 

 ______________________________________________________________________ 

 User specified 'C' value of 0.064 given for subarea 

 Rainfall intensity (I) =      1.184(In/Hr) for a   100.0 year storm 

 User specified values are as follows: 

 TC =  90.00 min.  Rain intensity =       1.18(In/Hr) 

 Total area =        2.001(Ac.)  Total runoff =     0.152(CFS) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      603.000 to Point/Station      110.000 

 **** PIPEFLOW TRAVEL TIME (User specified size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =   470.600(Ft.) 

 Downstream point/station elevation =   407.700(Ft.) 

 Pipe length  =   154.00(Ft.) Slope =   0.4084  Manning's N = 0.013 

 No. of pipes = 1  Required pipe flow  =     0.152(CFS) 

 Given pipe size =     24.00(In.) 

 Calculated individual pipe flow  =     0.152(CFS) 

 Normal flow depth in pipe =    0.59(In.) 

 Flow top width inside pipe =    7.44(In.) 

 Critical Depth =    1.59(In.) 

 Pipe flow velocity =      7.43(Ft/s) 

 Travel time through pipe =    0.35 min. 

 Time of concentration (TC) =    90.35 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      2.001(Ac.) 

 Runoff from this stream =      0.152(CFS) 

 Time of concentration =   90.35 min. 

 Rainfall intensity =     1.181(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      701.000 to Point/Station      702.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =   97.000(Ft.) 

 Highest elevation =  474.000(Ft.) 

 Lowest elevation =  469.000(Ft.) 

 Elevation difference =    5.000(Ft.) Slope =  5.155 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of   5.16 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   7.81 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(   5.155^(1/3)]=   7.81 
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 Rainfall intensity (I) =      5.728(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.231(CFS) 

 Total initial stream area =        0.115(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      702.000 to Point/Station      110.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =      1.662(CFS) 

 Depth of flow =   0.137(Ft.), Average velocity =   3.522(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              0.50 

  2             25.00              0.00 

  3             25.10              0.50 

  4             30.00              0.51 

 Manning's 'N' friction factor =   0.020 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =      1.662(CFS) 

   '     '  flow top width =      6.883(Ft.) 

   '     '    velocity=    3.522(Ft/s) 

   '     '  area =      0.472(Sq.Ft) 

   '     '  Froude number =     2.370  

 

 Upstream point elevation =   469.000(Ft.) 

 Downstream point elevation =   414.000(Ft.) 

 Flow length =   672.000(Ft.) 

 Travel time  =    3.18 min. 

 Time of concentration =   11.00 min. 

 Depth of flow =   0.137(Ft.) 

 Average velocity =   3.522(Ft/s) 

 Total irregular channel flow =     1.662(CFS) 

 Irregular channel normal depth above invert elev. =   0.137(Ft.) 

 Average velocity of channel(s) =   3.522(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      4.596(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      4.596(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 

 (Q=KCIA) is C = 0.350  CA =      0.661 

 Subarea runoff =      2.810(CFS) for      1.775(Ac.) 

 Total runoff =      3.040(CFS) Total area =       1.890(Ac.) 

 Depth of flow =   0.172(Ft.), Average velocity =   4.096(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 3 

 Stream flow area =      1.890(Ac.) 

 Runoff from this stream =      3.040(CFS) 

 Time of concentration =   11.00 min. 

 Rainfall intensity =     4.596(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      801.000 to Point/Station      802.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 
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 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Initial subarea total flow distance  =  100.000(Ft.) 

 Highest elevation =  596.000(Ft.) 

 Lowest elevation =  576.000(Ft.) 

 Elevation difference =   20.000(Ft.) Slope = 20.000 % 

 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 

 The maximum overland flow distance is 100.00 (Ft) 

 for the top area slope value of  20.00 %, in a development type of 

  Permanent Open Space    

 In Accordance With Figure 3-3  

 Initial Area Time of Concentration =   4.97 minutes 

 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 

 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  20.000^(1/3)]=   4.97 

 Calculated TC of    4.973 minutes is less than 5 minutes, 

  resetting TC to 5.0 minutes for rainfall intensity calculations 

 Rainfall intensity (I) =      7.641(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 

 Subarea runoff =      0.949(CFS) 

 Total initial stream area =        0.355(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      802.000 to Point/Station      110.000 

 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 

 ______________________________________________________________________ 

 Estimated mean flow rate at midpoint of channel =     14.207(CFS) 

 Depth of flow =   0.761(Ft.), Average velocity =  16.335(Ft/s) 

  ******* Irregular Channel Data *********** 

 ----------------------------------------------------------------- 

 Information entered for subchannel number 1 : 

 Point number      'X' coordinate     'Y' coordinate 

  1              0.00              1.00 

  2              1.50              0.00 

  3              3.00              1.00 

 Manning's 'N' friction factor =   0.016 

 ----------------------------------------------------------------- 

 Sub-Channel flow  =     14.207(CFS) 

   '     '  flow top width =      2.284(Ft.) 

   '     '    velocity=   16.335(Ft/s) 

   '     '  area =      0.870(Sq.Ft) 

   '     '  Froude number =     4.665  

 

 Upstream point elevation =   576.000(Ft.) 

 Downstream point elevation =   414.000(Ft.) 

 Flow length =  1131.000(Ft.) 

 Travel time  =    1.15 min. 

 Time of concentration =    6.13 min. 

 Depth of flow =   0.761(Ft.) 

 Average velocity =  16.335(Ft/s) 

 Total irregular channel flow =    14.207(CFS) 

 Irregular channel normal depth above invert elev. =   0.761(Ft.) 

 Average velocity of channel(s) =  16.335(Ft/s) 

  Adding area flow to channel 

 Rainfall intensity (I) =      6.702(In/Hr) for a   100.0 year storm 

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 1.000 

 [UNDISTURBED NATURAL TERRAIN                 ]  

 (Permanent Open Space   )  

 Impervious value, Ai = 0.000 

 Sub-Area C Value = 0.350 

 Rainfall intensity =      6.702(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for total area 



 POST-DEVELOPMENT 
 POC-1 MITIGATED 

 Page 14 of 14 

 (Q=KCIA) is C = 0.350  CA =      4.088 

 Subarea runoff =     26.447(CFS) for     11.325(Ac.) 

 Total runoff =     27.396(CFS) Total area =      11.680(Ac.) 

 Depth of flow =   0.974(Ft.), Average velocity =  19.249(Ft/s) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      110.000 to Point/Station      110.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 4 

 Stream flow area =     11.680(Ac.) 

 Runoff from this stream =     27.396(CFS) 

 Time of concentration =    6.13 min. 

 Rainfall intensity =     6.702(In/Hr) 

 Summary of stream data: 

 

 Stream   Flow rate      TC            Rainfall Intensity 

  No.       (CFS)       (min)                 (In/Hr) 

 

 

 1      109.881     19.98          3.127 

 2        0.152     90.35          1.181 

 3        3.040     11.00          4.596 

 4       27.396      6.13          6.702 

 Qmax(1) = 

     1.000 *    1.000 *   109.881) + 

     1.000 *    0.221 *     0.152) + 

     0.680 *    1.000 *     3.040) + 

     0.467 *    1.000 *    27.396) + =     124.766 

 Qmax(2) = 

     0.378 *    1.000 *   109.881) + 

     1.000 *    1.000 *     0.152) + 

     0.257 *    1.000 *     3.040) + 

     0.176 *    1.000 *    27.396) + =      47.281 

 Qmax(3) = 

     1.000 *    0.550 *   109.881) + 

     1.000 *    0.122 *     0.152) + 

     1.000 *    1.000 *     3.040) + 

     0.686 *    1.000 *    27.396) + =      82.319 

 Qmax(4) = 

     1.000 *    0.307 *   109.881) + 

     1.000 *    0.068 *     0.152) + 

     1.000 *    0.557 *     3.040) + 

     1.000 *    1.000 *    27.396) + =      62.800 

 

 Total of 4 streams to confluence: 

 Flow rates before confluence point: 

      109.881       0.152       3.040      27.396 

 Maximum flow rates at confluence using above data: 

       124.766       47.281       82.319       62.800 

 Area of streams before confluence: 

        99.266        2.001        1.890       11.680 

 Results of confluence: 

 Total flow rate =    124.766(CFS) 

 Time of concentration =    19.979 min. 

 Effective stream area after confluence =    114.837(Ac.) 

 End of computations, total study area =         114.837 (Ac.) 
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 1

Node 503

Hydrograph type =  Manual Peak discharge =  8.940 cfs
Storm frequency =  10 yrs Time to peak =  4.22 hrs
Time interval =  11 min Hyd. volume =  20,750 cuft

1
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Hyd. No. 1 -- 10 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 4

Basin 503

Hydrograph type =  Reservoir Peak discharge =  0.291 cfs
Storm frequency =  10 yrs Time to peak =  6.05 hrs
Time interval =  11 min Hyd. volume =  20,719 cuft
Inflow hyd. No. =  1 - Node 503 Max. Elevation =  471.70 ft
Reservoir name =  De-silt basin 503 Max. Storage =  17,322 cuft

Storage Indication method used.

4
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Hyd No. 4 Hyd No. 1 Total storage used = 17,322 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Pond No. 1 -  De-silt basin 503

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 470.08 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 470.08 9,670 0 0
1.00 471.08 10,845 10,257 10,257
2.00 472.08 12,076 11,461 21,718
3.00 473.08 13,365 12,721 34,438
4.00 474.08 14,709 14,037 48,475

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 2.00 0.00 1.00

Span (in) =  24.00 2.00 0.00 1.00

No. Barrels =  1 2 0 6

Invert El. (ft) =  465.75 470.08 0.00 471.50

Length (ft) =  45.00 0.00 0.00 2.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) Inactive 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage / Discharge

Total Q





Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 2

Node 603

Hydrograph type =  Manual Peak discharge =  1.620 cfs
Storm frequency =  10 yrs Time to peak =  4.20 hrs
Time interval =  18 min Hyd. volume =  4,990 cuft

2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 5

Basin 603

Hydrograph type =  Reservoir Peak discharge =  0.095 cfs
Storm frequency =  10 yrs Time to peak =  6.00 hrs
Time interval =  18 min Hyd. volume =  4,974 cuft
Inflow hyd. No. =  2 - Node 603 Max. Elevation =  474.34 ft
Reservoir name =  Basin 603 Max. Storage =  3,873 cuft

Storage Indication method used.

6
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Hyd No. 5 Hyd No. 2 Total storage used = 3,873 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Pond No. 2 -  Basin 603

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 472.60 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 472.60 1,727 0 0
1.00 473.60 2,265 1,990 1,990
2.00 474.60 2,860 2,556 4,546
3.00 475.60 3,512 3,180 7,726
4.00 476.60 4,220 3,860 11,587

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.50 0.00 1.00

Span (in) =  12.00 1.50 0.00 1.00

No. Barrels =  1 1 0 6

Invert El. (ft) =  470.60 472.60 0.00 474.00

Length (ft) =  154.00 0.00 0.00 2.00

Slope (%) =  10.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 3

Node 406

Hydrograph type =  Manual Peak discharge =  1.780 cfs
Storm frequency =  10 yrs Time to peak =  4.25 hrs
Time interval =  15 min Hyd. volume =  4,842 cuft

3
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Hyd. No. 6

Basin 406

Hydrograph type =  Reservoir Peak discharge =  0.041 cfs
Storm frequency =  10 yrs Time to peak =  6.25 hrs
Time interval =  15 min Hyd. volume =  4,809 cuft
Inflow hyd. No. =  3 - Node 406 Max. Elevation =  480.85 ft
Reservoir name =  Basin 406 Max. Storage =  4,349 cuft

Storage Indication method used.

8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 26 / 2020

Pond No. 3 -  Basin 406

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 479.16 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 479.16 1,986 0 0
1.00 480.16 2,648 2,309 2,309
2.00 481.16 3,366 3,000 5,308
3.00 482.16 4,140 3,746 9,054
4.00 483.16 4,971 4,549 13,603

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.00 0.00 1.00

Span (in) =  12.00 1.00 0.00 1.00

No. Barrels =  1 1 0 6

Invert El. (ft) =  474.00 479.16 0.00 480.66

Length (ft) =  66.00 0.00 0.00 2.00

Slope (%) =  50.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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1 - Node 503 100yr 2 - Node 603 100yr 3 - Node 406 100yr

4 - Basin 503

5 - Basin 603

6 - Basin 406

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: V:\19\19089\Engineering\preliminary concepts\20.01.00 CONCEPT\Storm\HYD\Civild\De-silting Basins\De-silting Basins_100yr.gpwTuesday, 02 / 25 / 2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 1

Node 503 100yr

Hydrograph type =  Manual Peak discharge =  12.61 cfs
Storm frequency =  100 yrs Time to peak =  253 min
Time interval =  11 min Hyd. volume =  30,103 cuft

2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 4

Basin 503

Hydrograph type =  Reservoir Peak discharge =  0.393 cfs
Storm frequency =  100 yrs Time to peak =  363 min
Time interval =  11 min Hyd. volume =  30,071 cuft
Inflow hyd. No. =  1 - Node 503 100yr Max. Elevation =  472.39 ft
Reservoir name =  De-silt basin 503 Max. Storage =  25,599 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Pond No. 1 -  De-silt basin 503

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 470.08 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 470.08 9,670 0 0
1.00 471.08 10,845 10,257 10,257
2.00 472.08 12,076 11,461 21,718
3.00 473.08 13,365 12,721 34,438
4.00 474.08 14,709 14,037 48,475

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 2.00 0.00 1.00

Span (in) =  24.00 2.00 0.00 1.00

No. Barrels =  1 2 0 6

Invert El. (ft) =  465.75 470.08 0.00 471.50

Length (ft) =  45.00 0.00 0.00 2.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) Inactive 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 2

Node 603 100yr

Hydrograph type =  Manual Peak discharge =  2.350 cfs
Storm frequency =  100 yrs Time to peak =  252 min
Time interval =  18 min Hyd. volume =  7,182 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 5

Basin 603

Hydrograph type =  Reservoir Peak discharge =  0.152 cfs
Storm frequency =  100 yrs Time to peak =  324 min
Time interval =  18 min Hyd. volume =  7,166 cuft
Inflow hyd. No. =  2 - Node 603 100yr Max. Elevation =  474.96 ft
Reservoir name =  Basin 603 Max. Storage =  5,671 cuft

Storage Indication method used.
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Pond Report 8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Pond No. 2 -  Basin 603

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 472.60 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 472.60 1,727 0 0
1.00 473.60 2,265 1,990 1,990
2.00 474.60 2,860 2,556 4,546
3.00 475.60 3,512 3,180 7,726
4.00 476.60 4,220 3,860 11,587

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.50 0.00 1.00

Span (in) =  12.00 1.50 0.00 1.00

No. Barrels =  1 1 0 6

Invert El. (ft) =  470.60 472.60 0.00 474.00

Length (ft) =  154.00 0.00 0.00 2.00

Slope (%) =  10.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 3

Node 406 100yr

Hydrograph type =  Manual Peak discharge =  2.590 cfs
Storm frequency =  100 yrs Time to peak =  255 min
Time interval =  15 min Hyd. volume =  6,921 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Hyd. No. 6

Basin 406

Hydrograph type =  Reservoir Peak discharge =  0.129 cfs
Storm frequency =  100 yrs Time to peak =  345 min
Time interval =  15 min Hyd. volume =  6,888 cuft
Inflow hyd. No. =  3 - Node 406 100yr Max. Elevation =  481.31 ft
Reservoir name =  Basin 406 Max. Storage =  5,868 cuft

Storage Indication method used.
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Pond Report 10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 25 / 2020

Pond No. 3 -  Basin 406

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 479.16 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 479.16 1,986 0 0
1.00 480.16 2,648 2,309 2,309
2.00 481.16 3,366 3,000 5,308
3.00 482.16 4,140 3,746 9,054
4.00 483.16 4,971 4,549 13,603

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 1.00 0.00 1.00

Span (in) =  12.00 1.00 0.00 1.00

No. Barrels =  1 1 0 6

Invert El. (ft) =  474.00 479.16 0.00 480.00

Length (ft) =  66.00 0.00 0.00 2.00

Slope (%) =  50.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.66 0.60 0.66

Multi-Stage =  n/a Yes No Yes

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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